

















$L_{1}:= \frac{\partial^{2}}{\partial x_{1}^{2}}+X^{2_{\frac{\partial^{2}}{\partial x_{2}^{2}}}}1$ in $\mathrm{R}^{2}$
$L_{2}:= \frac{\partial^{2}}{\partial x_{1}^{2}}+x21^{\frac{\partial^{2}}{\partial x_{2}^{2}}+\frac{\partial^{2}}{\partial x_{3}^{2}}}$ in $\mathrm{R}^{3}$
$L_{1}$ $L_{2}$ , H\"ormander [5] , $C^{\infty}$
. , $L_{1}$ (F.Tr\‘e $\mathrm{v}\mathrm{e}\mathrm{s}[10]$ ), $L_{2}$
( $\mathrm{M}.\mathrm{S}$ .Baouendi-C . $\mathrm{G}\mathrm{o}\mathrm{u}\mathrm{l}\mathrm{a}\mathrm{o}\mathrm{u}\mathrm{i}\mathrm{c}[1]$ ). $L_{2}$ ,
. ,
, –






13 $CR$ $M:=\{{\rm Im} z_{2}=[{\rm Re} z_{1}]^{2m}\}(m=\mathit{2},3, \ldots)$ , $\overline{\partial}_{b}$
.
$\bullet$ 1 $\bullet$ 1 $\mathrm{J}.\mathrm{J}$ .Kohn ,
$\overline{\partial}_{b}^{*}$ ( $\overline{\partial}_{b}$ in $L^{2}(M)$ ) . , $M$ $\overline{\partial}_{b}$
C\infty (Kohn [6]).
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$\bullet$ 2 $\bullet$ $M$ (D’Angelo ) .
$\bullet$ 3 $\bullet$ , 2n-l $\mathrm{C}\mathrm{R}$ b
(Kohn).
Christ-Geller 1 bu $=0$ Szeg\"o ,
.
2M Szeg\"o .
$\bullet$ 4 $\bullet$ M Szeg\"o C\infty ([8]).
$\bullet$ 5 $\bullet$ model $\{{\rm Im} z_{2}>P(z_{1})\}$ ,
$(\mathrm{i}.\mathrm{e}.\triangle P>0)$ (Kang).
$\bullet$ 6 $\bullet$ Bergman .







M.Christ ([2],131) , .
3 $\varphi$ $\infty$ .
M.Christ ([3] ),










$(k=2m-1, v=1)$ . , .
(1) , $k=2,$ $v\in \mathrm{Q}$ , Bessel .
$k=2,$ $v=1$ Airy . (1) .
(1) , ( 1950 )
(Turrittinllll, Wright, Heading, Braaksma, $\mathrm{M}\mathrm{c}\mathrm{L}\mathrm{e}\mathrm{o}\mathrm{d}$ , etc). WKB
( [9] $k=3,$ $v\in \mathrm{N}$).
\mbox{\boldmath $\varphi$} $\infty$ Stokes ,
Bessel $(I_{\nu}, \nu=0,1,2, \ldots)$ ,
. , $\varphi$ $I_{0}$ . , $\arg x=\pm\frac{\pi}{2}$




\S 3 \mbox{\boldmath $\varphi$} , 1,2
. 1,2 3 , Christ ([3]) .
, Christ-Geller ,
(1) Stokes . , $m=1$ $\varphi$ Gauss
$(e^{\frac{\mathrm{z}^{2}}{4}})$ Stokes . – , $\varphi$




[1] M. S. Baouendi and C. Goulauic, Nonanalytic-hypoellipticity for some degenerate el-
liptic operators, Bulletin AMS 78 (1972), 483-486.
[2] M. Christ, Analytic hypoellipticity breaks down for weakly pseudoconvex Reinhardt
domains, International Math. Research Notices 1 (1991), 31-40.
[3] M. Christ, Remarks on the breakdown of analyticity for $\overline{\partial}_{b}$ and Szeg\"o kernals, Proceed-
ings of 1990 Sendai conference on harmonic analysis (S. Igari, ed.), Lecture Notes in
Math. Springer, 61-78.
[4] M. Christ and D. Geller, Counterexamples to analytic hypoellipticity for domains of
finite $type^{\backslash }$, Analls of Math. 235 (1992),551-566.
[5] L. H\"ormander, Hypoelliptic second order differential equations, Acta Math. 119 (1967),
147-171.
[6] J. J. Kohn, Estimates for $\overline{\partial}_{b}$ on pseudoconvex $CR$ manifolds, Proc. Sympos. Pure
Math. 43 (1985), 207-217.
[7] A. Nagel, Vector fields and nonisotropic metrics, Beijing Lectures in Harmonic Anal-
ysis, (E. M. Stein, ed.), Princeton University Press, Princeton, $\mathrm{N}\mathrm{J}$ , 1986, 241-306.
[8] A. Nagel, J. P. Rosay, E. M. Stein and S. Wainger, Estimates for the Bergman and
$Szeg_{\ddot{O}}$ kernels in certain weakly pseudoconvex domains, Bull of $\mathrm{A}.\mathrm{M}$ .S. 18 (1988), 55-59.
[9] Y. Ohyama, personal communications.
[10] F. Tr\‘eves, Analytic hypo-ellipticity of a class ofpseudodifferential operators with double
characteristics and applications to the $\overline{\partial}$-Neumann problem, Comm. Partial Differential
Equations 13 (1978), 475-642.
[11] H. L. Turrittin, Stokes multipliers for an n-th order linear ordinary differential equa-
tion, Trans. Amer. Math. Soc. 68 (1950), 304-329.
38
